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SEQUENCE LISTING 



GENERAL INFORMATION: 

(i) APPLICANT: John J. Cast el lot, Jr. 

(ii) TITLE OF INVENTION: Novel Heparin- Induced CCN-Like Molecul 

and Uses Therefor 

(iii) NUMBER OF SEQUENCES: 13 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: LAHIVE & COCKFIELD, LLP 

(B) STREET: 28 State Street 

(C) CITY: Boston 

(D) STATE : Massachusetts 

(E) COUNTRY: USA 

(F) ZIP: 02109 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC -DOS /MS -DOS 

(D) SOFTWARE: PatentIn Release #1.0, Version #1.25 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA: 
(A) APPLICATION NUMBER: 
e (B) FILING DATE: 

viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME : Amy E . Mandragouras 

(B) REGISTRATION NUMBER: 36,207 

(C) REFERENCE/DOCKET NUMBER: MBI-004 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (617)227-7400 

(B) TELEFAX: (617)742-4214 



INFORMATION FOR SEQ ID NO : 1 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1708 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: cDNA 



(ix) FEATURE: 
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3 a 



3 a 



in 



'•id 

9S? 



10 



(A) NAME/KEY: CDS 

(B) LOCATION: 249. .1001 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 

GACGCTTCTG ATCTCCAGAG GACCCTGGGG TGGGACAGGG GCCTTGGCAA GGCTGCAGCC 60 

GCTGGGCAGT GGCTTGGAAT GGAGGTCTTT ATTACTGGGA ACTGAGGAGC TAAGAGGCTC 120 

CTGTCAGCTT GTCCTAAAGT CTTAGCACTT GTGGTGGCTT GGGCTTCACA CACTGTCAGA 180 

CACCTTCGTG GTGGCCTCCA CGGCCTCACC TTCAGGTTTG AAGCTGGCTC CACAAGGGAC 24 0 

15 ACGGTGAC ATG AGG GGC AGC CCA CTG ATC CAT CTT CTG GCC ACT TCC TTC 2 90 

Met Arg Gly Ser Pro Leu lie His Leu Leu Ala Thr Ser Phe 
15 10 

CTC TGC CTT CTC TCA ATG GTG TGT GCC CAG CTG TGC CGG ACA CCC TGT 33 8 

20 Leu Cys Leu Leu Ser Met Val Cys Ala Gin Leu Cys Arg Thr Pro Cys 
15 20 25 30 

ACC TGT CCT TGG ACA CCA CCC CAG TGC CCA CAG GGG GTA CCC CTG GTG 3 86 

Thr Cys Pro Trp Thr Pro Pro Gin Cys Pro Gin Gly Val Pro Leu Val 
H 25 35 40 45 



CTG GAT GGC TGT GGC TGC TGT AAA GTG TGT GCA CGG AGG CTG GGG GAG 4 34 

Leu Asp Gly Cys Gly Cys Cys Lys Val Cys Ala Arg Arg Leu Gly Glu 

50 55 60 

30 

U TCC TGC GAC CAC CTG CAT GTC TGC GAC CCC AGC CAG GGC CTG GTT TGT 482 

fy Ser Cys Asp His Leu His Val Cys Asp Pro Ser Gin Gly Leu Val Cys 

65 70 75 



35 CAG CCT GGG GCA GGC CCT GGC GGC CAT GGG GCT GTG TGT CTC TTG GAT 53 0 

Gin Pro Gly Ala Gly Pro Gly Gly His Gly Ala Val Cys Leu Leu Asp 
80 85 90 



GAG GAT GAC GGT AGC TGT GAG GTG 
40 Glu Asp Asp Gly Ser Cys Glu Val 
95 100 

GAG ACC TTT AAA CCC AAT TGC AGG 
Glu Thr Phe Lys Pro Asn Cys Arg 
45 115 



AAT GGC CGC AGG TAC CTG GAT GGA 578 

Asn Gly Arg Arg Tyr Leu Asp Gly 
105 110 

GTC CTG TGC CGC TGT GAT GAC GGT 626- 

Val Leu Cys Arg Cys Asp Asp Gly 

120 125 



GGC TTC ACC TGC CTG CCG CTG TGC AGT GAG GAT GTG CGG CTG CCC AGC 6 74 

Gly Phe Thr Cys Leu Pro Leu Cys Ser Glu Asp Val Arg Leu Pro Ser 

130 135 140 

50 

TGG GAC TGC CCA CGC CCC AAG AGA ATA CAG GTG CCA GGA AAG TGC TGC 722 
Trp Asp Cys Pro Arg Pro Lys Arg lie Gin Val Pro Gly Lys Cys Cys 
145 150 155 

55 CCC GAG TGG GTA TGT GAC CAG GGA GTG ACA CCG GCG ATC CAG CGC TCC 77 0 

Pro Glu Trp Val Cys Asp Gin Gly Val Thr Pro Ala lie Gin Arg Ser 
160 165 170 
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ACG GCG CAA GGA CAC CAA CTT TCT GCC CTT GTC ACT CCT GCC TCT GCT 818 
Thr Ala Gin Gly His Gin Leu Ser Ala Leu Val Thr Pro Ala Ser Ala 
175 180 185 190 

5 

GAT GCT CCT TGT CCA AAT TGG AGC ACA GCC TGG GGC CCC TGC TCA ACC 866 
Asp Ala Pro Cys Pro Asn Trp Ser Thr Ala Trp Gly Pro Cys Ser Thr 

195 200 205 

10 ACC TGT GGG CTG GGC ATA GCC ACC CGA GTG TCC AAC CAG AAC CGA TTC 914 
Thr Cys Gly Leu Gly lie Ala Thr Arg Val Ser Asn Gin Asn Arg Phe 

210 215 220 

TGC CAA CTG GAG ATC CAA CGC CGC CTG TGT CTG CCC AGA CCC TGC CTG 962 
15 Cys Gin Leu Glu lie Gin Arg Arg Leu Cys Leu Pro Arg Pro Cys Leu 

225 230 235 

GCA GCC AGG AGC CAC AGC TCA TGG AAC AGT GCT TTC TAAGGCCAAC 1008 
Ala Ala Arg Ser His Ser Ser Trp Asn Ser Ala Phe 
20 240 245 250 

TGGGGATGCG GATACAGGGC CTGCCATCCT CAGCAAATGA CCCTAGGACC AGGCCCTGGA 106 8 

CTGCTGGTAG ATGCTCTTCT CCATGCTCTT GGCTGCAGTT AACTGTCCTG CTTGGATTCA 1128 

25 

CTGTGTAGAG CCACTGAGCG ATCCCTGCTC TGTCTGAGGT AGGCGGAGCA GGTGACCAGC 1188 

TCCAGTTCTC TGGTTCAGCC TGGAATTCTG GGTTCTCCTG GCTCATTCCT CAAAACATCC 1248 

30 CTGTACAAAA AGGACAACCA AAAAGACCTT TAAACCTAGG CTATACTGGG CAAACCTGGC 13 08 

CACCGTGCTG GGGATAAGGT CAATGTTAGG ACCAGACAGC AGATTGCCTG AAACTTCCAA 136 8 

TTCCCTTCTT GGACTTCTGT ATGCTTGTCC CCAAAGATGA TGAATGAACT CGTAAGTGTA 142 8 

35 

i-J: CCTTCCCTGA CCTGAGAACA CCCTGCCTGC TCGGGAAGTA TTCAGGGGCA GAATTCTCTG 14 8 8 

TGAACATGAA GAGATGAATC ACACTGTCCT TAAGAAATTC CTGAAAGTCC AGGAACTTGA 1548 

40 GCTTTGTATT TTCAGGAATG CACATCTCTT AAGCACTCGC AAAACAGGAA GGCTCCACAC 16 08 

CTCTGGCAGG CCAGGGCCTT TCTCTTCAGC ATGAGAAAGA CAAGGGACAG CAGAGTACTC 16 6 8 

TCCTCTGGAG GACTAGTCTA GCCTAGAATA AACACCCAAA 17 08 

45 

(2) INFORMATION FOR SEQ ID NO : 2 : 

(i) SEQUENCE CHARACTERISTICS: 
50 (A) LENGTH: 250 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : 1 inear 



s 



55 



(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 



Met Arg Gly Ser Pro Leu lie His Leu Leu Ala Thr Ser Phe Leu Cys 
1 5 10 15 



Leu Leu Ser Met Val Cys Ala Gin Leu Cys Arg Thr Pro Cys Thr Cys 

20 25 30 

Pro Trp Thr Pro Pro Gin Cys Pro Gin Gly Val Pro Leu Val Leu Asp 
35 40 45 

Gly Cys Gly Cys Cys Lys Val Cys Ala Arg Arg Leu Gly Glu Ser Cys 
50 55 60 

Asp His Leu His Val Cys Asp Pro Ser Gin Gly Leu Val Cys Gin Pro 
65 70 75 80 

Gly Ala Gly Pro Gly Gly His Gly Ala Val Cys Leu Leu Asp Glu Asp 

85 90 95 

Asp Gly Ser Cys Glu Val Asn Gly Arg Arg Tyr Leu Asp Gly Glu Thr 

100 105 110 

Phe Lys Pro Asn Cys Arg Val Leu Cys Arg Cys Asp Asp Gly Gly Phe 
115 120 125 

Thr Cys Leu Pro Leu Cys Ser Glu Asp Val Arg Leu Pro Ser Trp Asp 
130 135 140 

Cys Pro Arg Pro Lys Arg lie Gin Val Pro Gly Lys Cys Cys Pro Glu 
145 150 155 160 

Trp Val Cys Asp Gin Gly Val Thr Pro Ala lie Gin Arg Ser Thr Ala 

165 170 175 

Gin Gly His Gin Leu Ser Ala Leu Val Thr Pro Ala Ser Ala Asp Ala 

180 185 190 

Pro Cys Pro Asn Trp Ser Thr Ala Trp Gly Pro Cys Ser Thr Thr Cys 
195 200 205 

Gly Leu Gly lie Ala Thr Arg Val Ser Asn Gin Asn Arg Phe Cys Gin 
210 215 220 

Leu Glu lie Gin Arg Arg Leu Cys Leu Pro Arg Pro Cys Leu Ala Ala 
225 230 235 240 

Arg Ser His Ser Ser Trp Asn Ser Ala Phe 

245 250 
(2) INFORMATION FOR SEQ ID NO : 3 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 53 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1 . . 750 



3 .. 



SSI 



! 3 3- 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

ATG AGG GGC AGC CCA CTG ATC CAT CTT CTG GCC ACT TCC TTC CTC TGC 48 
10 Met Arg Gly Ser Pro Leu lie His Leu Leu Ala Thr Ser Phe Leu Cys 
15 10 15 

CTT CTC TCA ATG GTG TGT GCC CAG CTG TGC CGG ACA CCC TGT ACC TGT 96 
Leu Leu Ser Met Val Cys Ala Gin Leu Cys Arg Thr Pro Cys Thr Cys 
15 20 25 30 

CCT TGG ACA CCA CCC CAG TGC CCA CAG GGG GTA CCC CTG GTG CTG GAT 144 
Pro Trp Thr Pro Pro Gin Cys Pro Gin Gly Val Pro Leu Val Leu Asp 
35 40 45 



GGC TGT GGC TGC TGT AAA GTG TGT GCA CGG AGG CTG GGG GAG TCC TGC 192 
Gly Cys Gly Cys Cys Lys Val Cys Ala Arg Arg Leu Gly Glu Ser Cys 
50 55 60 



25 GAC CAC CTG CAT GTC TGC GAC CCC AGC CAG GGC CTG GTT TGT CAG CCT 24 0 

*h Asp His Leu His Val Cys Asp Pro Ser Gin Gly Leu Val Cys Gin Pro 

65 70 75 80 



GGG GCA GGC CCT GGC GGC CAT GGG GCT GTG TGT CTC TTG GAT GAG GAT 288 

30 Gly Ala Gly Pro Gly Gly His Gly Ala Val Cys Leu Leu Asp Glu Asp 

85 90 95 

GAC GGT AGC TGT GAG GTG AAT GGC CGC AGG TAC CTG GAT GGA GAG ACC 336 

Asp Gly Ser Cys Glu Val Asn Gly Arg Arg Tyr Leu Asp Gly Glu Thr 
35 100 105 110 

TTT AAA CCC AAT TGC AGG GTC CTG TGC CGC TGT GAT GAC GGT GGC TTC 384 

Phe Lys Pro Asn Cys Arg Val Leu Cys Arg Cys Asp Asp Gly Gly Phe 
115 120 125 

40 

ACC TGC CTG CCG CTG TGC AGT GAG GAT GTG CGG CTG CCC AGC TGG GAC 4 32 

Thr Cys Leu Pro Leu Cys Ser Glu Asp Val Arg Leu Pro Ser Trp Asp 
130 135 140 

45 TGC CCA CGC CCC AAG AGA ATA CAG GTG CCA GGA AAG TGC TGC CCC GAG 4 80 

Cys Pro Arg Pro Lys Arg lie Gin Val Pro Gly Lys Cys Cys Pro Glu 

145 150 155 160 

TGG GTA TGT GAC CAG GGA GTG ACA CCG GCG ATC CAG CGC TCC ACG GCG 52 8 

50 Trp Val Cys Asp Gin Gly Val Thr Pro Ala lie Gin Arg Ser Thr Ala 

165 170 175 

CAA GGA CAC CAA CTT TCT GCC CTT GTC ACT CCT GCC TCT GCT GAT GCT 576 

Gin Gly His Gin Leu Ser Ala Leu Val Thr Pro Ala Ser Ala Asp Ala 
55 180 185 190 
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CCT TGT CCA AAT TGG AGC ACA GCC TGG GGC CCC TGC TCA ACC ACC TGT 
Pro Cys Pro Asn Trp Ser Thr Ala Trp Gly Pro Cys Ser Thr Thr Cys 
195 200 205 

GGG CTG GGC ATA GCC ACC CGA GTG TCC AAC CAG AAC CGA TTC TGC CAA 
Gly Leu Gly lie Ala Thr Arg Val Ser Asn Gin Asn Arg Phe Cys Gin 
210 215 220 

CTG GAG ATC CAA CGC CGC CTG TGT CTG CCC AGA CCC TGC CTG GCA GCC 
Leu Glu lie Gin Arg Arg Leu Cys Leu Pro Arg Pro Cys Leu Ala Ala 
225 230 235 240 

AGG AGC CAC AGC TCA TGG AAC AGT GCT TTC TAA 
Arg Ser His Ser Ser Trp Asn Ser Ala Phe 

245 250 



(2) INFORMATION FOR SEQ ID NO : 4 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4 : 

Gly Cys Gly Cys Cys Xaa Xaa Cys 
1 - 5 

(2) INFORMATION FOR SEQ ID NO : 5 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 177 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(ix) FEATURE: 

(A) NAME /KEY: CDS 

(B) LOCATION: 1 . . 177 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 5 : 

TGT GAG GTG AAT GGC CGC AGG TAG CTG GAT GGA GAG ACC TTT AAA CCC 
Cys Glu Val Asn Gly Arg Arg Tyr Leu Asp Gly Glu Thr Phe Lys Pro 
15 10 15 
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AAT TGC AGG GTC CTG TGC CGC TGT GAT GAG GGT GGC TTC AGO TGC CTG 
Asn Cys Arg Val Leu Cys Arg Cys Asp Asp Gly Gly Phe Thr Cys Leu 

20 25 30 

CCG CTG TGC AGT GAG GAT GTG CGG CTG CCC AGC TGG GAC TGC CCA CGC 
Pro Leu Cys Ser Glu Asp Val Arg Leu Pro Ser Trp Asp Cys Pro Arg 
35 40 45 

CCC AAG AGA ATA CAG GTG CCA GGA J\AG TGC TGC 
Pro Lys Arg lie Gin Val Pro Gly Lys Cys Cys 
50 55 



(2) INFORMATION FOR SEQ ID NO : 6 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 6 : 

Cys Glu Val Asn Gly Arg Arg Tyr Leu Asp Gly Glu Thr Phe Lys Pro 
15 10 15 

Asn Cys Arg Val Leu Cys Arg Cys Asp Asp Gly Gly Phe Thr Cys Leu 

20 25 30 

Pro Leu Cys Ser Glu Asp Val Arg Leu Pro Ser Trp Asp Cys Pro Arg 
35 40 45 

Pro Lys Arg lie Gin Val Pro Gly Lys Cys Cys 
50 55 

(2) INFORMATION FOR SEQ ID NO : 7 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 : 

Trp Xaa Xaa Cys Ser Xaa Xaa Cys Gly Xaa Gly Xaa Xaa Thr Arg 
15 10 15 

(2) INFORMATION FOR SEQ ID NO : 8 : 

(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 210 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1..210 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 8 : 



CAG CTG TGC CGG ACA CCC TGT ACC 
Gin Leu Cys Arg Thr Pro Cys Thr 
1 5 

CCA CAG GGG GTA CCC CTG GTG CTG 
Pro Gin Gly Val Pro Leu Val Leu 

20 



TGT CCT TGG ACA CCA CCC CAG TGC 
Cys Pro Trp Thr Pro Pro Gin Cys 
10 15 

GAT GGC TGT GGC TGC TGT AAA GTG 
Asp Gly Cys Gly Cys Cys Lys Val 
25 30 



TGT GCA CGG AGG CTG GGG GAG TCC TGC GAC CAC CTG CAT GTC TGC GAC 
Cys Ala Arg Arg Leu Gly Glu Ser Cys Asp His Leu His Val Cys Asp 
35 40 45 



CCC AGC CAG GGC CTG GTT TGT CAG CCT GGG GCA GGC CCT GGC GGC CAT 
Pro Ser Gin Gly Leu Val Cys Gin Pro Gly Ala Gly Pro Gly Gly His 
50 55 60 

GGG GCT GTG TGT CTC TTG 
Gly Ala Val Cys Leu Leu 
65 70 



(2) INFORMATION FOR SEQ ID NO : 9 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 0 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 9 : 

Gin Leu Cys Arg Thr Pro Cys Thr Cys Pro Trp Thr Pro Pro Gin Cys 
15 10 15 

Pro Gin Gly Val Pro Leu Val Leu Asp Gly Cys Gly Cys Cys Lys Val 

20 25 30 

Cys Ala Arg Arg Leu Gly Glu Ser Cys Asp His Leu His Val Cys Asp 
35 40 45 



Pro Ser Gin Gly Leu Val Cys Gin Pro Gly Ala Gly Pro Gly Gly His 



Gly Ala Val Cys Leu Leu 
65 70 



(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 174 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(ix) FEATURE: 

(A) NAME /KEY: CDS 

(B) LOCATION: 1,.174 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 



CCT TGT CCA AAT TGG AGC ACA GCC 
Pro Cys Pro Asn Trp Ser Thr Ala 
1 5 

GGG CTG GGC ATA GCC ACC CGA GTG 
Gly Leu Gly lie Ala Thr Arg Val 

20 

CTG GAG ATC CAA CGC CGC CTG TGT 

Leu Glu lie Gin Arg Arg Leu Cys 
35 40 

AGG AGC CAC AGC TCA TGG AAC AGT 
Arg Ser His Ser Ser Trp Asn Ser 
50 55 



TGG GGC CCC TGC TCA ACC ACC TGT 
Trp Gly Pro Cys Ser Thr Thr Cys 
10 15 

TCC AAC CAG AAC CGA TTC TGC CAA 
Ser Asn Gin Asn Arg Phe Cys Gin 
25 30 

CTG CCC AGA CCC TGC CTG GCA GCC 
Leu Pro Arg Pro Cys Leu Ala Ala 

45 

GCT TTC 
Ala Phe 



(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 58 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

Pro Cys Pro Asn Trp Ser Thr Ala Trp Gly Pro Cys Ser Thr Thr Cys 
1 5 10 15 

Gly Leu Gly lie Ala Thr Arg Val Ser Asn Gin Asn Arg Phe Cys Gin 

20 25 30 



Leu Glu lie Gin Arg Arg Leu Cys Leu Pro Arg Pro Cys Leu Ala Ala 
35 40 45 



Arg Ser His Ser Ser Trp Asn Ser Ala Phe 
50 55 

(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 681 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1..681 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

CAG CTG TGC CGG ACA CCC TGT ACC TGT CCT TGG ACA CCA CCC CAG TGC 

Gin Leu Cys Arg Thr Pro Cys Thr Cys Pro Trp Thr Pro Pro Gin Cys 

15 10 15 

CCA CAG GGG GTA CCC CTG GTG CTG GAT GGC TGT GGC TGC TGT AAA GTG 

Pro Gin Gly Val Pro Leu Val Leu Asp Gly Cys Gly Cys Cys Lys Val 

20 25 30 

TGT GCA CGG AGG CTG GGG GAG TCC TGC GAC CAC CTG CAT GTC TGC GAC 

Cys Ala Arg Arg Leu Gly Glu Ser Cys Asp His Leu His Val Cys Asp 

35 ' 40 45 

CCC AGC CAG GGC CTG GTT TGT CAG CCT GGG GCA GGC CCT GGC GGC CAT 

Pro Ser Gin Gly Leu Val Cys Gin Pro Gly Ala Gly Pro Gly Gly His 

50 55 60 

GGG GCT GTG TGT CTC TTG GAT GAG GAT GAC GGT AGC TGT GAG GTG AAT 

Gly Ala Val Cys Leu Leu Asp Glu Asp Asp Gly Ser Cys Glu Val Asn 

65 70 75 80 

GGC CGC AGG TAC CTG GAT GGA GAG ACC TTT AAA CCC AAT TGC AGG GTC 

Gly Arg Arg Tyr Leu Asp Gly Glu Thr Phe Lys Pro Asn Cys Arg Val 

85 90 95 

CTG TGC CGC TGT GAT GAC GGT GGC TTC ACC TGC CTG CCG CTG TGC AGT 

Leu Cys Arg Cys Asp Asp Gly Gly Phe Thr Cys Leu Pro Leu Cys Ser 

100 105 110 



GAG GAT GTG CGG CTG CCC AGC TGG GAC TGC 
Glu Asp Val Arg Leu Pro Ser Trp Asp Cys 
115 120 



CCA 
Pro 



CGC CCC AAG AGA ATA 
Arg Pro Lys Arg lie 
125 



CAG GTG CCA GGA AAG TGC TGC CCC GAG TGG GTA TGT GAC CAG GGA GTG 
Gin Val Pro Gly Lys Cys Cys Pro Glu Trp Val Cys Asp Gin Gly Val 
130 135 140 



ACA CCG GCG ATC CAG CGC TCC ACG GCG CAA GGA CAC CAA CTT TCT GCC 
Thr Pro Ala lie Gin Arg Ser Thr Ala Gin Gly His Gin Leu Ser Ala 
145 150 155 160 

CTT GTC ACT CCT GCC TCT GCT GAT GCT CCT TGT CCA AAT TGG AGC ACA 
Leu Val Thr Pro Ala Ser Ala Asp Ala Pro Cys Pro Asn Trp Ser Thr 

165 170 175 

GCC TGG GGC CCC TGC TCA ACC ACC TGT GGG CTG GGC ATA GCC ACC CGA 
Ala Trp Gly Pro Cys Ser Thr Thr Cys Gly Leu. Gly lie Ala Thr Arg 

180 185 190 

GTG TCC AAC CAG AAC CGA TTC TGC CAA CTG GAG ATC CAA CGC CGC CTG 
Val Ser Asn Gin Asn Arg Phe Cys Gin Leu Glu lie Gin Arg Arg Leu 
195 200 205 

TGT CTG CCC AGA CCC TGC CTG GCA GCC AGG AGC CAC AGC TCA TGG AAC 
Cys Leu Pro Arg Pro Cys Leu Ala Ala Arg Ser His Ser Ser Trp Asn 
210 215 220 

AGT GCT TTC 
Ser Ala Phe 
225 



(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 7 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

Gin Leu Cys Arg Thr Pro Cys Thr Cys Pro Trp Thr Pro Pro Gin Cys 
15 10 15 

Pro Gin Gly Val Pro Leu Val Leu Asp Gly Cys Gly Cys Cys Lys Val 

20 25 30 

Cys Ala Arg Arg Leu Gly Glu Ser Cys Asp His Leu His Val Cys Asp 
. 35 40 45 

Pro Ser Gin Gly Leu Val Cys Gin Pro Gly Ala Gly Pro Gly Gly His 
50 55 60 

Gly Ala Val Cys Leu Leu Asp Glu Asp Asp Gly Ser Cys Glu Val Asn 
65 70 75 80 



Gly Arg Arg Tyr Leu Asp Gly Glu Thr Phe Lys Pro Asn Cys Arg Val 

85 90 95 



Leu Cys Arg Cys 

100 

Glu Asp Val Arg 
115 

Gin Val Pro Gly 
130 

Thr Pro Ala lie 
145 

Leu Val Thr Pro 



Ala Trp Gly Pro 

180 

Val Ser Asn Gin 
195 

Cys Leu Pro Arg 
210 



Asp Asp Gly Gly 



Leu Pro Ser Trp 

120 

Lys Cys Cys Pro 
135 

Gin Arg Ser Thr 
150 

Ala Ser Ala Asp 
165 

Cys Ser Thr Thr 



Asn Arg Phe Cys 

200 

Pro Cys Leu Ala 
215 



Phe Thr Cys Leu 
105 

Asp Cys Pro Arg 



Glu Trp Val Cys 

140 

Ala Gin Gly His 

155 

Ala Pro Cys Pro 
170 

Cys Gly Leu Gly 
185 

Gin Leu Glu lie 



Ala Arg Ser His 

220 



Pro Leu Cys Ser 
110 

Pro Lys Arg lie 

125 

Asp Gin Gly Val 



Gin Leu Ser Ala 

160 

Asn Trp Ser Thr 
175 

lie Ala Thr Arg 
190 

Gin Arg Arg Leu 
205 

Ser Ser Trp Asn 



Ser Ala Phe 
225 



